Desert rodent communities are model systems for understanding the effects of environmental severity and pulsed resources on community assembly, structure, and dynamics; however, the unique characteristics of arid ecosystems require long-term studies to reveal patterns and underlying mechanisms. The 3 papers in this Special Feature demonstrate the novel insights that can be gained from long-term (.10 years) ecological research on desert rodent communities. DOI: 10.1644/10-MAMM-S-154.1.
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In much the same way that microtine cycles have influenced the field of population ecology, desert rodents have played a central role in the development of community ecology over the past half century. Small mammals are among the most successful vertebrates in arid and semiarid ecosystems, and mammalogists have found in desert rodent communities excellent models for testing ideas about ecological convergence, island biogeography, and species interactions as determinants of community structure. This stems, in part, from the appreciation that the unique environmental constraints imposed by desert environments, particularly the harsh physical conditions, relative simplicity of habitat structure, and pulsed and ephemeral nature of resources, can support such diverse assemblages, but also that, to many of us, deserts are simply enjoyable places to work. As a result, desert rodent communities have been the focus of an increasing number of long-term ecological studies worldwide, with the aim of understanding how abiotic and biotic factors interact to determine community structure.
The 3 papers in this Special Feature were stimulated by a symposium at the 2007 Annual Meeting of American Society of Mammalogists, which aimed to review and synthesize longterm studies of rodent communities in arid and semiarid ecosystems. Invited speakers gathered in Albuquerque, New Mexico, presented research based on long-term (.10 years) ecological studies on small mammal communities from deserts on 4 continents (North and South America, Asia, and Australia). Presented papers used a range of approaches to document and understand temporal patterns in these communities, from demographic studies to direct and indirect behavioral methods. Because water availability exerts such strong control over plant productivity and therefore resources, all of the presentations emphasized the responses of rodent populations to variation in rainfall, either on a seasonal basis or from episodic events such as those associated with the El Niño Southern Oscillation.
In the 1st paper in this Special Feature Thibault et al. (2010) extend the results of one of the longest running and most productive field studies in North America, Jim Brown's studies of desert rodents at Portal, Arizona, initiated in 1977 (e.g., Bowers et al. 1987; Brown and Heske 1990; Ernest et al. 2000) . Using experimental plots originally established to determine competitive effects of kangaroo rats (Dipodomys), Thibault et al. examined the trajectories of rodent populations, here divided into trophic guilds, in response to seasonal and annual precipitation. Densities of granivores and insectivores have increased significantly over the 28 years of the project, although in a nonlinear fashion. Rodent abundance was correlated positively with rainfall and associated increases in plant growth and seed production; however, whereas granivores and folivores responded significantly to rainfall from the previous season, the abundance of insectivores (Onychomys) was influenced more by precipitation from the previous year, presumably because the latter depend on a pulse of secondary (arthropod) productivity. Moreover, the responses of rodents to rainfall variation differed among critical periods of the project, defined by a catastrophic decline in kangaroo rats (Dipodomys spectabilis) in the late 1990s and the subsequent colonization of the area by pocket mice (notably Chaetodipus baileyi). Thibault et al. attributed these different responses to w w w . m a m m a l o g y . o r g long-term shifts in species composition, shrub expansion associated with regional desertification, or possibly to changes in the size and frequency of precipitation events. Although rainfall seems to have increased in importance over the past decade as a determinant of rodent abundance, Thibault et al. emphasize that the relationship between rodents and precipitation at Portal is more complex than originally thought.
The Portal rodent community has been of interest to ecologists because of the large number of heteromyid and cricetid species (21) that appear to coexist on a relatively narrow set of resources. Shenbrot et al. (2010) similarly analyzed patterns in diverse rodent assemblages (13 species of murid and dipodid rodents) associated with a mosaic of vegetation types in the Negev Desert of Israel. However, whereas Thibault et al. focused on community dynamics in series of small, homogeneous, experimental plots, the work of Shenbrot et al. highlighted the spatial habitat heterogeneity of their study area, describing the trajectories of rodent populations in 5 different habitats over a 16-year period. Patterns in rodent densities during summer were correlated with precipitation during the previous season, but prebreeding (winter) population densities were related more closely to densities in the previous season. Although some species were clearly habitat specialists, the dynamics of more-generalized species-that is, those captured in multiple habitats-could be best understood in terms of density-dependent habitat selection. Using isodars constructed for 4 species from biplots of population densities in different habitat pairs, the authors concluded that these rodents distribute themselves among habitats based on assessments of both quantitative (e.g., resource abundance) and qualitative differences between habitats. The results of Shenbrot et al. paint a picture of a dynamic and highly connected landscape, with dispersal between both adjacent and nonadjacent patches, in some cases acting to restore populations wiped out by recurring disturbances such as floods. Habitat selection is an important determinant of local dynamics (e.g., Milstead et al. 2007; Whitford 1976 ) that is often overlooked.
Spatial and temporal heterogeneity in habitat and resources also play a key role in the dynamics of rodents in the Simpson Desert of Australia, albeit at much larger scales. The 2 species of omnivorous rodents (Pseudomys hermannsburgensis and Notomys alexis) studied in depth by Dickman et al. (2010) are capable of moving long distances in search of productive habitats, especially during prolonged ''bust'' periods between episodic rainfall events. In addition to tracking patterns of rainfall and small mammal abundance over an 18-year period, Dickman et al. employed a range of behavioral approaches (direct observations of burrow use and fidelity, radiotracking, and giving-up densities) during a subset of these years to understand social and behavioral changes underlying boom and bust cycles. During times of population increase and decrease recapture rates and burrow fidelity were high, and individuals moved relatively little. However, during bust periods rodents left their burrows, moved more, and foraged resource patches more intensively, reflecting the scarcity of natural food resources. Dickman et al. also attributed some of the postpeak population declines to predation by feral foxes (Vulpes vulpes) and cats (Felis catus). The ability of these rodents to persist at nearly undetectable levels for months or years during dry periods and to move over such large distances is somewhat reminiscent of Onychomys in North America but contrasts strongly with the mostly sedentary and territorial habits of heteromyid rodents that tend to dominate in North American deserts.
Although each of the systems described in these papers has its own unique ecological, evolutionary, and biogeographical history, they share several key themes that may apply to desert communities worldwide. In all 3 papers rodent population densities were positively correlated with rainfall, although, even in the same community, species responded differently to the amount and timing of precipitation depending on their trophic level, reproductive potential, or abundance in neighboring habitats. This general result has been reported often in studies of desert rodents (e.g., Previtali et al. 2009; Stapp and Polis 2003) and underscores the reality that small mammals are capable of rapid numerical and behavioral responses to resource pulses and can persist during prolonged periods of resource scarcity via physiological and behavioral adaptations, for example, food caching. Against the backdrop of a harsh but relatively stable climate, however, such events sometimes can be extreme or even catastrophic, eliminating habitat or causing widespread mortality. These effects may be temporary or localized, but in some cases they may shift the trajectory of a local community in unpredictable ways that, through habitat selection or long-distance movements, can alter dynamics at larger, landscape scales (Holmgren et al. 2006) . Moreover, projected changes in climate are expected to alter the amount and timing of precipitation (Knapp et al. 2008) , which, combined with continuing land-use change, can influence the availability of resources and the presence of predators and pathogens. Given the pulsed nature of arid ecosystems and the complexity of consumer responses, long-term studies such as those described in these papers provide the best opportunities for revealing patterns and mechanisms in desert rodent communities.
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